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Obtaining System Performance Measures 

From Routh's Algorithm 

C .  F. Chen, IEEE Senior Member 

Diamessis' approach to the calculation of system performance measures 

El] was quite interesting. H i s  state matrix equation is baaed on Schwarz' 

form [2 ]  which is 
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Kalman, Bertram's Liapunov function [3]  is an important application of 

Schwarz form. 

direct and simple. 

However, the evaluation of ai from an arbitrary form is not 

Sclwarz used many linear transformations to obtain a set 

of ai. 

obtained are not easy to use. 

Routh*s algorithm only. 

Parks [3] found ai fromHurwitz determinants, The formula they 

This note attempts to find ai elements from 

The charzcceristic equatioc of (1) is 

... X + (-l)n I A I  c3 i ]X I - A I =  X + pl X + ~2 $. 
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If the  system is f i f t h  order,  f o r  example, w e  have 

5 4 3 

(al + a2 + as) a5,X + (al a3 + al a4 + a2 a4) x 

1~ I - A1 = x + a5 x + (al + a2 + a3 + a4) x + 
2 

+ a2 a3 =5 

The Routh a r r a y  of (3a) is as follows: 

- - a5 (al + a2 + a3) a5 

C2 = a4 (a1 + a21 a4 

C3 = a3 a5 al a3 a5 

C4 = a2 a4 

C5 = al a3 a5 

where C, are t h e  new symbols of the  f i r s t  column of Routh a r ray ,  and ai can 
A 

be evaluated i n  tenns of them o r  

a5 = C1 

a4 = c2  

= c3 - a3 

Parks d id  not ob ta in  these s i m p i e  r e l a t i o n s  but use t h e  conLuinations 

of Hurwitz determinants. X i s  corres?onding formula Is so complicated and 

iong t h a t  it i s  d i f f i c u l t  t o  follow. 
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